Background: Hearing difficulties constitute a large public health problem. Knowledge about their consequences in terms of sickness absence due to otoaudiological diagnoses is very scarce. The aim of this study was to gain such knowledge. Both individuals with sick leave due to otoaudiological diagnoses and sick-leave spells due to these diagnoses were examined, in a nationwide setting. Methods: Through Swedish nationwide registers we identified all 4768 individuals, aged 16-64 years and living in Sweden who were sickness absent due to otoaudiological diagnoses (ICD10; H60-H95) in 2005. We described the demographic characteristics of these individuals, as well as aspects regarding prevalence and duration of such sick-leave spells, in general and in four specific diagnosis groups; otological, hearing, vertigo, and tinnitus.
Background
Hearing difficulties constitute a public health problem [1] that is increasing and even estimated to, in 2030, be the ninth leading burden of disease worldwide [2] . Hearing difficulties are associated with communication obstacles and may impact on health related quality of life, and cognitive and emotional status [3] [4] [5] [6] . Other ear-related diagnoses emanating from the vestibular part of the inner ear and its central connections are; vertigo, dizziness, and balance disorders. Diseases affecting these systems also cause significant health problems that might lead to sick leave and exclusion from the labor market. Moreover, difficulties to hear is not only a major problem among the elderly -it is also a frequent problem in the working age population, thus potentially having an impact on sick leave [7] [8] [9] . Also, it has been suggested that people with hearing difficulties are overrepresented among those on long-term sick leave [10] . Hence, apart from the human suffering, the economic toll might be very high, for individuals, employers, as well as society [3] .
In general, the majority of individuals with a disease or impairment, including hearing difficulties, are not sickness absent [11] [12] [13] , but have hearing aids, other aiding devices, and possibly an adapted work situation. Data on sickness absence is thus seldom a good measure of the occurrence of a disease; however, it is a very good measure of consequences of a disease or impairment, in terms of reduced work capacity [14] .
Hearing difficulties may lead to sick leave by way of increased levels of stress. Even a minor hearing difficulty might decrease an individual's possibilities to be involved in ordinary conversation, especially if several persons are talking at the same time or if there is a lot of background noise, the need to strain to hear might be stressful [7] . Some individuals may even feel stigmatized, and try to hide their difficulty, further increasing the risk of stress and in prolongation potentially also the risk of sick leave. In line with this, a recent study observed that the degree of low-frequency hearing loss was associated with early retirement [15] . Earlier studies have reported that hearing difficulties are more common among men [7, 16, 17] , and also correlated with increased age. Thus analyses of sick leave, stratified by sex and age are warranted.
In spite of the magnitude of the problem, so far only three studies have presented any data describing aspects of individuals on sick leave due to hearing diagnoses [18] [19] [20] (one based on the same material as presented here). However, these three studies did not include information regarding the characteristics of the sick-leave spells.
Thus, the objective of this study was to increase the knowledge regarding sick leave due to otoaudiological diagnoses, using different sick-leave measures to give a broad description of both the individuals on sick leave due to these diagnoses and of the characteristics of the sick-leave spells, as well as examine possible differences in this regarding sex and age distributions. This knowledge can be used as a base for initiatives aimed to limit the need for long term sick leave among individuals with otoaudiological problems.
Methods
Included were all 4768 individuals who lived in Sweden during 2005, who at the start of the year were; aged 16-64, not on disability or early old-age pension, and who in 2005 had had sickness benefits from the Swedish Social Insurance Agency for at least one sick-leave day due to otoaudiological diagnoses (source population 5 102 641 individuals).
For each individual we obtained the following register data:
From Statistics Sweden: information on sex, age, educational level, family situation/constellation, type of living area, country of birth, and old-age pension. The unique Personal Identity Number, assigned to all residents in Sweden, was used to link data from the different registers. All individuals in Sweden with income from work or unemployment benefits are covered by the same public sickness insurance, providing sick-leave benefits to people who due to disease or injury cannot work. A sickness certificate issued by a physician is required from the 8th day of a sick-leave spell, the first day is a qualifying day without benefits. Sickness benefits are paid by the Social Insurance Agency, however, the first 14 days of a sick-leave spell is usually paid by the employer. If the work incapacity is prognosticated to be permanent a disability pension can be granted.
Sick-leave spells with ≤6 days in between have been merged as they do not lead to a new qualifying day. Only days with benefits were included in this study. The sickleave diagnoses were classified according to the International Statistical Classification of Diseases and Related Health Problems, version 10 (ICD-10) [21] . All individuals who had at least one sick-leave spell with an otoaudiological diagnosis as the main diagnose (ICD-10, chapter VIII, H60-H95) in 2005 were included. The otoaudiological diagnoses were categorized as: mainly "otological" (H60-H75, H80, H92, H94, H95), "hearing" (H83, H90, H91), "vertigo" (H81, H82), or "tinnitus" (H93). Individuals with more than one sick-leave spell could be categorized as having sick-leave spells due to several diagnoses.
Statistical analysis
The following measures of sickness absence were calculated: Frequencies and percentages of: people sickness absent, prevalent and incident sick-leave spells, sick-leave spells/individual, sick-leave spells/duration of sick-leave spells, sick-leave days/individual, sick-leave days/sickleave spell, and granted disability pension in 2005.
Mean and median values for frequencies were calculated, regarding demographic variables and other characteristics in the different diagnosis groups. Only the sick-leave days compensated in 2005 were included, even if the sick-leave spells had begun before 1 January 2005 or continued after 31 December 2005. The maximum duration of a sick-leave spell was thus 365 days. Sick-leave spells were considered prevalent if the sick leave had begun before 1 January 2005, and otherwise considered incident/new. To examine age and sex differences, the material was stratified by these variables. Statistically significant deviance from equal distribution was assessed with an exact binomial test. Individuals with missing information on any of the variables examined were excluded from that analysis. All statistical tests were two sided, and P-values that were less than 0.05 were considered statistically significant. All statistical analyses were performed using SAS software (version 9.2; SAS Institute, Cary, NC).
Ethical statement
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Results
Demographic characteristics of the 4768 individuals (prevalence 93 per 100 000 individuals in the working population) with sick leave due to otoaudiological diagnoses during 2005, divided by different categories of otoaudiological diagnoses, are presented in Table 1 . Sick leave due to all otoaudiological diagnoses was more common among older and female individuals. Sick leave due to vertigo was most common among women (p < 0.001) and sick leave due to tinnitus was slightly more common In the category of otological diagnoses, the most common diagnosis were "suppurative and unspecified otitis media" (ICD-10: H66) responsible for more than a third of the sick-leave spells ( Table 2 ). In the hearing category, the most common diagnosis was "conductive and sensorineural hearing loss" (ICD-10: H90), and "disorders of vestibular function" (ICD-10: H81) was without comparison the most common vertigo diagnosis.
Individuals with otological diagnoses had on average fewer sick-leave days compared to individuals with hearing or tinnitus diagnoses. Hearing and tinnitus diagnoses also had a higher proportion of disability pensions granted during the year (Table 3) .
Together, the 4768 individuals had 4999 prevalent sickleave spells due to otoaudiological diagnoses during the year 2005 (Table 4 ). The median length of a sick-leave spell due to otological diagnoses was 11 days, in contrast to sick-leave spells due to tinnitus (150 days) and hearing diagnoses (124 days) where the median length of the sickleave spells was considerably longer ( Table 4) .
The analyses stratified by sex revealed only minor differences between women and men ( Table 5 ). In the analyses stratified by age we observed that individuals 50 years old or older had more sick-leave days during the year and were more often granted a disability pension than individuals younger than 50 ( Table 5 ).
The most common scenario (90%) following a sickleave spell due to otoaudiological diagnoses was that there was no new sick-leave spell during the same year, this could be because the first sick-leave spell was still ongoing, because of the individual being granted disability pension, or because of return to work/unemployment ( Figure 1 ). Six percent of the individuals had a new sick-leave spell due to a non-otoaudiological diagnosis and four percent had another sick-leave spell due to otoaudiological diagnoses, 83% due to the same diagnosis as the first one. Of the 4768 individuals with sick leave due to otoaudiological diagnoses in 2005, 12% were granted a disability pension during the same year ( Figure 1) .
Discussion
This population-based study describes all individuals aged 16-64 years who in 2005 lived in Sweden and were not on old-age or disability pension in the beginning of the year, and who had at least one sick-leave spell due to otoaudiological diagnoses in 2005. Sick-leave due to otoaudiological diagnoses was more common among women in all diagnosis groups, with the exception of tinnitus, where we observed a slight majority of men. The higher prevalence of sick leave related to hearing among women than men (65% compared to 35%) is an important finding. In epidemiological literature a well-known observation is that men have poorer hearing than women among adults [16, 17] . Also, men are more often exposed to occupational noise than women. Diagnoses related to vertigo are however generally observed to be more prevalent among women than men [22] . Our results indicate that the social consequences in terms of sickness absence seem to be higher for women. There are several possible explanations for this; women may for example depend on hearing in their work to a higher extent and thus be more vulnerable to a decrease in hearing capacity. Other types of studies are needed to investigate why sick leave due to hearing difficulties is more common among women. The treatment of chronic middle ear diseases, like chronic otitis media, cholesteatoma, and otosclerosis, has improved dramatically due to the introduction of antibiotics and modern middle ear surgery, compared to the situation in the mid 20th century. However, chronic middle ear diseases still imply health problems that are clearly discernible in this study by the presence of patients, most often women and individuals born in a non European country, with sick-leave spells related to these diagnoses.
We found that particularly sick-leave spells due to hearing or tinnitus diagnoses tended to be long; in many cases they lasted the entire year. However, the vast majority of individuals only had one sick-leave spell during the year.
We have recently published a study of the risk of disability pension among these individuals with sick leave due to otoaudiological diagnoses, where we found a threefold risk of disability pension among those on sick leave due to audiological diagnoses (hearing and tinnitus) compared to those with sick leave due to non-otoaudiological diagnoses [20] . Only a few prior studies have presented characteristics of individuals on sick leave due to specific or any hearing diagnoses [18] [19] [20] (one based on the same data material [20] ), overall showing results in agreement with ours. To the best of our knowledge, this nationwide study describing sick leave due to otoaudiological diagnoses is the first to present information regarding the characteristics of such sick-leave spells.
Strengths and limitations
Major strengths of this study include its populationbased nationwide design (not a sample), comprising all individuals in Sweden with a sick-leave spell due to otoaudiological diagnoses during one year. Other strengths are the high quality of the population-based registers and that the information was not self-reported [23, 24] . The wide range of demographic variables available is also an advantage as is the detailed information regarding sick-leave diagnoses. Such information is seldom available in large population-based studies, and made it possible to present several commonly used measures of sick leave, which facilitate comparison with future studies. The validity of sick-leave diagnoses is often discussed, however, seldom studied. We know of only one such study, which reported good validity of sickleave diagnoses, when comparing them to the diagnoses stated in the medical records of the patients [25] .
One limitation is that only information about the main diagnosis legitimizing the sickness absence was available. This means that for some sick-leave spells, hearing diagnoses might for example have been mentioned as a contributing diagnosis, thus leading to an underestimation of sickness absence related to hearing difficulties. Another limitation is that for employed individuals, information about most sick-leave spells shorter than 15 days were not included, thus the frequency of sick-leave spells observed in this study is an underestimation of the true number.
Conclusion
This nationwide population-based descriptive study presents new information of the characteristics of individuals with sick leave due to otoaudiological diagnoses as well as new information on their sick-leave spells. We observed a high prevalence of long and very long sick-leave spells due to these diagnoses which stress the great importance of preventive and work adaptive measures among individuals with hearing difficulties to minimize the need for long-term sick leave and permanent exclusion from the labor market.
